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Abstract 
This paper describes a new course introduced at Republic Polytechnic (RP) in 2009, called 
“Introduction to Programming”. The course is intended as a first course in programming and 
python was chosen as the programming language after serious consideration. The course was 
meant to replace another first year course which was using Visual Basic. One of the reasons 
was its simplicity which makes it an excellent candidate for an introductory level 
programming module for those with little/no prior programming background. The students 
are coming from various disciplines thus this added on to the complexities on handling the 
expectations. The course was designed in such a way that it would make it less intimidating 
and more engaging for the young learners. The switch has seen some positive improvements 
on the students’ perception towards programming. 
 
1. Introduction 
With the high attrition rates and decrease in enrolments in the CS major, many Computer 
Science departments around the world have been looking at different programming 
languages (Goldweber et al., 2006), pedagogical tools (Smith and Rickman, 1976) as well as 
other teaching practices in order to provide a better learning experience in introductory 
programming courses. Many educators have discussed the usability of Python mainly for 
CS0 and CS1 mainly due to its ability to address many of the prevailing learning issues with 
programming (Agarwal and Agarwal, 2005; Rich et al., 2004; Shannon, 2003; Zelle, 2004). 
Main advantage mentioned in (Deitel et al., 2002) is that it has a simple syntax and 
consistent semantics. Other advantages mentioned are that variables do not have to be 
declared (they have dynamic typing), it has automatic memory management, it is highly 
modular (making it suitable for both small and large scale programming) and it has a 
powerful library which includes access to a variety of GUI toolkits. Although it is unlikely 
that CS0 would require it, Python supports object-oriented programming and provides a 
good interface with C/C++, Java and other languages.  
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According to a proposal made by Corporation for National Research Initiatives (CNRI) 
(Rossum, 1999), “Python is extremely suitable for teaching purposes, without being a “toy” 
language: it is very popular with computer professionals as a rapid application development 
language. Python combines elements from several major programming paradigms 
(procedural, functional and object-oriented) with an elegant syntax that is easy on the eyes 
and easy to learn and use.” We too agree with the proposal that Python is a good starting 
point; undoubtedly we will learn that improvements are possible. 
 
2. Background 
Previously all first year students in RP took up a common course called Computing and 
Mathematics where they had to learn programming along with mathematics. In this course, 
the students were introduced to building applications using Visual Basic programming 
language with the Visual Studio IDE. Most students find that the IDE is overly complex, and 
many of them have difficulty understanding the code that is generated for them. As a result, 
they are not able to apply what they have learnt to solve new problems. 
 
In order to address this issue, the course was split into 2 modules: mathematics and 
introduction to programming. Instead of using Visual Basic with Visual Studio IDE for the 
programming module, we decided to explore the use of a different programming language 
with a simpler development/ editing environment. We felt that Visual Studio was overly 
complex as an IDE, and some important programming concepts were hidden from a novice 
programmer. The jargons and usability of other programming languages such as Java or C++  
 
Python on the other hand provided simplicity in its syntax while being compatible with 
introducing complex programming concepts. The fast development ability is another plus. 
Readily equipped with a range of third party libraries, Python provided the perfect ground to 
introduce the students to the introductory programming logic and problem solving rather 
than being discouraged by other language specific learning barriers or programming jargon. 
 
3. What we have done 
 
3.1. Our Approach 
To address the perceptions that programming is difficult and boring, and is not relevant to 
students pursuing non-IT diplomas, we introduce the following elements to the new course.  
3.1.1. Problem (real-world) solving 
In line with Republic Polytechnic's Problem Based Learning (PBL) approach, every lesson is 
packaged as a problem. This is to help the students to appreciate the value of learning 
programming and how it can be applied to solve real problems. The focus of the lesson is not 
on remembering programming syntax or APIs. Instead, students learn how to analyze a 
problem, breaking them down into smaller parts and coming out with a logical solution. In 
the process of solving these problems, they will be introduced to some programming 
concepts such as sequencing, repetition and decision making. 
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Java 
public class Hello 
{ 
  public static void main(String argv[] 
  { 
    System.out.println(“Hello, World!”); 
  } 
} 
C 
#include<stdio.h> 
int main(int argc, char ** argv) 
{ 
   Printf(“Hello, World!\n”); 
} 
Python 
print “Hello, World!” 
3.1.2.  Creating Things 
The constructivist theory states that learning can happen most effectively when people are 
also active in making tangible objects in the real world. Constructivist learning involves 
students drawing their own conclusions through creative experimentations and the making of 
objects. We believe that students will be more engaged if they are allowed to create new 
things in every programming lesson. They will be allowed to exercise their creativity and 
have a sense of ownership over what they have created.  
 
Building upon this theory, students are expected to create some new things in each lesson. 
This can be in the form of creating a new drawing or a new game. 
3.1.3.  Graphical, Visual and Interactive programming environment 
Most students find programming difficult be-cause they are not able to associate a 
programming command to its intended outcome. For instance, for the Java programming 
language, students have to write quite a few lines of boilerplate code in order to print a 
"Hello World" message. Newbie have to dabble with "meaningless" constructs such as 
"static", "class" etc just to print a "Hello World". Many of them may not even have the 
motivation to explore beyond the HelloWorld program. 
 
For example a hello world in Python as compared to other programming languages such as 
Java and C are as follows. 
 
Figure 3.1.Comparison of programming languages. 
 
 
We believe that students will appeal to something more visual and interactive. Instead of 
printing 'Hello World', students were asked to create some drawings using the 
TurtleGraphics package. Students were introduced to some important programming concepts 
through the drawing exercises.  
 
For example, students learnt that programming commands were executed in sequence, and 
student could see that every line of code will produce some visual outcome: be it a change of 
position, orientation or colour of the turtle. This instant feedback allowed the students to 
better appreciate the purpose of every line of code.  
 
3.2. Structure of the Course 
The course is designed around the unique Republic Polytechnic's One Day One Problem 
structure. There are a total of 15 problems for the entire course. Students are required to 
solve one problem per week. These 15 problems are further broken down into the following 
main packages. 
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• Turtle Graphics 
• Creating Things 
We will share about some of the problems that the students get to work on, and the 
programming concepts that they learn in the process. 
 
3.2.1. Turtle Graphics 
Most introductory programming courses start with the writing of a Hello World program, 
and followed by introducing variables and data types. Most students find such approaches 
boring, and may not be able to see the purpose of writing a Hello World program. We start 
the students off in programming by creating drawing using Turtle Graphics. Students are 
introduced to four basic commands: forward(), turn_left(), pen_up() and pen_down(). They 
are required to give instructions to move the turtle to create simple shapes such as those 
shown in Figure 3.1. 
 
 
 
Figure 3.1: Drawing Basic Shape in Turtle Graphics 
 
 
Through this exercise, students are able to easily visualize the outcome of every line of code 
they wrote, which really help them in understanding that code is executed in sequence and 
every action will produce a corresponding output. Other concept introduced was creating 
"new" commands by defining new functions to group logical block of code together to 
achieve some purpose. For example, a draw_triangle() function can be defined for drawing 
triangular shape. The same function can be used to draw the three triangles shown below. 
From this example, most students can appreciate the use of functions to cut down on 
repetitive code and also to re-use code if possible. 
 
 
 
Figure 3.2.Using functions to draw triangles 
 
 
Another concept covered is the creation of generic function. That is, function that takes in 
parameters, and can be used to achieve some similar purpose. For example, a more generic 
draw_triangle(length) function can be used to draw triangle of any size. In one of the 
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exercises, students were asked to create the drawing shown in Figure 3.3. Some students are 
able to identify that they can create some common utility functions to draw circle, 
triangle and rectangle and reuse these functions to complete the drawing.  
 
 
 
Figure 3.3.Using Generic Functions to draw similar shapes 
 
 
In one of the problems, students were asked to create a series of text pattern as shown in 
Figure 3.4. Most students were able to recognize that the word "hello" is either rotated 
around some point or translated along some axis for a certain number of times for each of the 
pattern. The use of "for" and "while" loop were introduced to the students. After completing 
the drawing, most of the students can grasp the concept of using repetition to accomplish 
some repetitive tasks. 
 
 
 
Figure 3.4. Using loops to create patterns 
 
 
A total of 3 problems are devoted to Turtle Graphics. Most students had very positive 
learning experience and gave very favourable feedback about the drawing problems given to 
them. Majority of them changed their perception about programming, and the fact that they 
were able to create some "workable" program give them the confidence to tackle other 
challenging problems assigned to them in the later part of the course. 
However, we do realize that there are some programming concepts that are more difficult to 
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bring through to the students using Turtle Graphics. Furthermore, we do not wish to equate 
programming to turtle graphics, and therefore decided that devoting 20% of the course time 
to turtle graphics to get students' interest into programming is about just right.  
3.2.2 Creating Things 
The constructivist theory states that people learn better if they are allowed to create tangible 
objects in the real world. Building upon this theory, we believe that the students will also 
learn better if they are able to see value and find joy in what they are asked to do in class. 
Therefore, instead of asking them to write code such as to sum up a series of number, we 
present them with more interesting triggers such as creating text-based games such as 
Hangman, Tic-Tac-Toe or Tower of Hanoi. 
 
 
  
 
Figure 3.5. Examples of problems introduced 
 
 
Such approach allows the students to relate better to the relevance of learning programming, 
especially those students who are not enrolled in IT-diploma. They are able to create 
something more exciting and interesting in the process of learning programming. 
 
3.3. Assessment 
The assessments were done in the form of daily grades and 3 understanding tests. The daily 
grades came from coming up with a solution for a programming problem once a week. The 
understanding tests were 45mins-1hr in duration where they were tested on syntax and 
concepts with filling up parts of the codes, coming up with the complete codes for a given 
problem, or reading, understanding and reusing given codes. The final grade consisted of 
50% from daily grades and 50% from understanding tests. 
 
4. Findings / Discussion 
The learning environment for this study was based in Republic Polytechnic (RP) which is a 
tertiary institution in Singapore. In Republic Polytechnic, the main pedagogical methodology 
is Problem Based Learning (O’Grady and Alwis, 2002). In light of this fact, the introductory 
course was designed using several tools such as TurtleGraphics and DrPython environments 
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which were complimentary to Problem Based Learning. 
 
As we have pointed out earlier, there is a significant number of students express discomfort 
learning programming. This is especially so before our switch to Python. A quote from a few 
of our students: 
 
"Year 1 programming modules were in fact a living nightmare for me. Imagine that 
you had to spend long painful hours doing coding with your teammates where 
everyone is literally banging their heads on the wall while trying to get the program 
working just the way the problem statement wanted it to be." 
 
"But the experience with VB from year 1, i felt that it was challenging to learn about 
programming." 
 
"To me, the thought of learning programming really intimidate me. This is because I 
am really sucks with my programming especially VB and it really take time for me to 
learn something new especially programming. 
 
Unpleasant encounters of this nature with programming changes the students' attitude and 
perception towards learning programming. Generally, they feel that programming is 
difficult, boring and useless. Many of these students go on to adopt a negative attitude 
towards the learning of programming in the subsequent years.   
 
In general, we found that our students reacted quite positively on using Python as an 
introductory language. We have conducted a survey in the beginning of the course where 
most of the students have not been exposed to programming formally and another one after 
they have been through some stages in the course.  
  
We have gathered some feedbacks from the students, as follow to reflect that the students 
feel less intimidating to learn programming. The students were asked to comment on a 
Reflection Journal themed: Does the thought of learning programming intimidate you? 
Share with me why, or why not. 
  
"Its pretty cute interesting that SIT use the little turtle to do programming. (at least it 
makes me feel like looking more into this program!)" 
 
"Before when I start doing my problem today, when I heard about programming I 
was already half asleep.haha! But when I start doing it, it actually boost me to solve 
the problem although it is confusing, but I challenge me and I feel great when I able 
to do some of it though i do have errors at times." 
 
"And having hands on with Python for the first time today was interesting. It was not 
very tough understanding about the basics actions of the program." 
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5. Conclusion 
Judging from the feedback collected from the students and our teaching staffs, we conclude 
that switching over to Python as a vehicle to introduce programming concepts had resulted in 
positive learning experience for the students. Python is a joy to teach and learn because it is 
simple, has few magical incantations besides having the ability to provide immediate 
feedback.  
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I. Appendix A 
Feedback received from students’ survey at the end of the course. 
“I enjoy the most from this module is that every lesson I am able to learn new things 
and that increase my knowledge and i find it interesting and challenging . The most I 
enjoy is the process when coming up with the final codes and when I complete my 
codes and run it successfully.” 
 
“I like this module because I""m able to apply my creativity in the programs, such as 
the turtle python. It""s like combining arts and technology which is actually needed 
nowadays in the working field.” 
 
“I enjoy being able to have the hands-on experience in programming. It is a very 
new approach though, but it stills capture my interest in it and looking forward to go 
deeper in context and difficulty” 
 
“I enjoy the end products of the different problems as I look at the end products I 
know I have overcome another obstacle.” 
 
“I enjoy making colourful shapes and sizes which I have learnt during Problem 02 
and 03 which is quite fun for me. In addition, my team and I have joked a lot about 
this problem which is eventually makes the atmosphere in my team more lively after 
working hard to solve the problem statement which I believe that it is not easy at 
all.” 
